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vs 


1.  Inasmuch  as  the  Ilk  149  rocket  nose  fuze  in  present  service  use 
ha*  consistently  failed  the  25  ft*  acceptance  drop  test.  Swank*  Inc. 
manufacturer  of  the  fuze  under  contract  frqw  the  Navy,  proposed  a 
modification  which  they  felt  would  correct  this  failure  and  make 
the  fuse  safer  to  handle*  Samples  of  the  fuse  were  submitted  to 
the  Naval  Proving  Ground  for  ballistic  evaluation* 

2.  a.  This  test  was  conducted  to  determine  the  operability  of  the 
modified  fuse  under  the  following  conditions) 

Desired 

Eari  Ysloslte 

1 1800  ft./see. 

2 1800  ft. /sec. 


3 1800  ft. /sec. 


3«  It  is  c Grounded  that  i 

a.  The  modified  Mk  149  nose  fuse  will  function  consistently 
in  a 5-0  rocket  head  Ilk  6 upon  l/8n  MS  at  Q#  obliquity. 

b.  The  fuze  will  function  consistently  in  a 5*0  rocket  head 
Mk  6 upon  1/8”  US  at  obliquities  up  to  and  including  75#* 

c.  The  fuze  as  modified  will  function  upon  3'»50  Class  B armor 
in  Mk  25  shaped  charge  heads  up  to  obliquities  of  70**  However, 
70°  seems  to  be  the  critical  angle  and  functioning  at  this  angle 
cannot  be  considered  as  consistent* 

d.  The  modified  fuzo  compares  favorably  ballistically  in  all 
respects  with  the  present  Mk  149  fuze.  In  addition,  the  Naval 
Ordnance  Laboratory  reports  it  will  successfully  pass  the  25  ft. 
drop  test. 


Target 

1/8”  mild  steel 
1/8"  mild  steel 


2*10  or  greater 
homogeneous 
armor  plate 


fifeUffiUSs 

o* 

UayIihubi  for 
consistent  operation 

Maximum  for 
consistent  operation 
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Experimental  Ballistic  Test  of  Mortified  Mk  149  Nose  Fuze 


mx  b 


J,  SIIHOHIHl 

This  test  uas  authorized  by  reference  (a)  and  conducted  under 
Task  Assignment  NPG-Re2b~ll-l-52. 

t - ‘ 

2*  REFERENCES! 

a.  NOL  Spdltr  DPlHSWtdlg  NP/N0L/X1 -1(2628)  601  3438 

of  6 June  1952  , ■ • 

b.  NPG  Work  Request  from  NOL  8OO3-A  of  12  June  1952 

c.  NPG  Work  Request  from  NOL  8OO3-B  of  16  July  1952 

d.  NOL  Spdltr  TFiCLPiobt  NP/N0L/fcl-l(2852)  Ser  4194 
of  15  July  1952 


3*.  BACKGROUND! 

Inasmuch  as  the  Kk  149  rocket  nose  fuze  in  present  service  use 
has  consistently  failed  the  25  ft*  acceptance  drop  tost,  Swank,  Inc,, 
manufacturer  of  the  fuze  under  contract  from  the  Navy,  proposed  a 
modification  which  they  felt  would  correct  this  failure  and  make 
the  fuze  safer  to  handle.  Samples  of  the  fuze  were  submitted  to  the 
Naval  Proving  Ground  for  ballistic  evaluation* 

4.  OBJECT  OF  TEST* 

a.  This  test  wai  conducted  to  determine  the  operability  of  the 
modified  fuze  under  the  following  conditions* 


Part 


Desired 


1800  ft. /sec. 
1800  ft. /sec. 


1800  ft. /sec. 


Target 

1/8"  mild  steel 
1/8"  mild  steel 


2V0  or  greater 
homogoheous 
armor  plate 


Maximum  for 
consistent  operation 

Maximum  for 
con-istont  operation 


NOTICE:  THIS  DOCUMENT  CONTAINS  INFORMATION  AFFECTING  THE 
NATIONAL  DEFENSE  OF  THE  UNITED  STATES  WITHIN  THE  MEANING 
OF  THE  ESPIONAGE  LAWS,  TITLE  18,  U.S.C.,  SECTIONS  783  and  764. 
THE  TRANSMISSION  OR  THE  REVELATION  OF  ITS  CONTENTS  IN 
ANY  MANNER  TO  AN  UNAUTHORIZED  PERSON  IS  PROHIBITED  BY  LAW 


CONFIDENTIAL 


NPG  REPORT  NO.  1060 


Experimental  Ballistic  Tost  of  Modified  Mk  149  Nose  Fuze 


5#  PERIOD  OF  TEST* 

a.  Date  Project  Letter 

b.  Dates  Necessary  Material  Received 

c.  Date  Commenced  Test 

d.  Test  Completed 


6 June  1952 
18  June  1952 

22  July  1952 

23  June  1952 
21  August  1952 


6.  REPRESENTATIVES  PRESENT* 


Mr.  C.  L.  Pettinglll 
Mr.  L.  J.  Shkolnik 


Naval  Ordnance  Laboratory 
Naval  Ordnance  Laboratory 


JEARl.fi 

DETAILS  OF  TEST 


7.  DESCRIPTION  OF  ITEM  UNDER  TESJ* 

a.  The  Mk  149  nose  fuze  was  developed  for  use  with  various 
fin-stabilized  aircraft  rockets.  It  is  a point  detonating,  air- 
arming  fuze. 

b.  Arming  is  accomplished  by  a combination  of  air  stream  and 
acceleration  forces  acting  as  the  rocket  is  launched.  Figure  1 
shows  the  general  arrangement  of  the  fuze.  Acceleration  retracts 
the  setback  block,  releasing  the  firing  pin  propeller  assembly. 

The  propeller,  acted  on  by  the  air  stream,  screws  the  firing  pin 
out  until  the  shutter  is  released.  The  snuttor  is  then  rotated 
into  the  armed  position  by  the  shutter  spring.  It  is  locked  by  a 
detent  in  such  a position  that  the  detonator  in  the  shutter  is  in 
line  with  the  firing  pin  and  the  lead-in  to  the  booster. 

i 

c.  The  modification  to  the  fuze  consists  of  a redesign  In  the 
firing  pin.  As  manufactured  by  Swank,  Inc.  of  Attleboro,  Mass., 

It  is  now  a two  piece  pin  with  the  forward  section  hollowed  out. 
The  diameter  of  the  pin  has  been  slightly  increased  and  the  firing 
pin  guide  has  been  changed  correspondingly  (see  Figure  2).  The 
shoulder  on  the  firing  pin  has  been  altered  so  that  slippage  past 
the  shutter  has  been  prevented.  This  modification  is  intended  to 
weaken  the  firing  pin  to  a point  where  it  will  collapse  on  a drop 
of  25  ft.  or  more  instead  of  driving  through  into  the  booster. 
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8,  DESCRIPTION  OF  TEST  EQUIPMENT* 

Launcher*  NPG  1050  ft;  . ... 

Propulsion*  5!.*0  HVAE  Mk  10  Mod  5 rocket  motors 

/ 

Camera*  35mm  Mitchell 

Velocity*  Potter  Chronograph  and  Oscillograph 

9.  PROCEDURE  I 

a.  Part  I of  this  test  consisted  of  firing  rounds  against  1/8" 
mild  steel  plate  at  0*  obliquity.  The  fuzes  were  assembled  in 
5'JO  rocket  heads  Mk  6 Mod  1 TNT  loaded.  Propulsion  in  all  phases 
of  the  test  was  accomplished  by  two  5'»0  HVAR  motors  in  tandem,  to 
obtain  a desired  velocity  of  1800  fti/scc. 

•b.  Part  II  of  this  tost  was  conducted  against  1/8"  mild  steel 
plate  at  obliquities  ranging  from  45°  to  75°  to  determine  the 
maximum  for  consistent  operability.  Owing  to  a premature  detonation 
on  the  2nd  round,  smoke -puff  loaded  heads  (250-100  grams,  black 
powdor)  replaced  the  TNT  loaded  heads  as  requested  by  reference  (d) . 
Reference  (c) , which  requested  the  use  of  smoke-puff  loaded  heads 
instead  of  HE  loaded  heads,  superseded  reference  (b)  at  this  time. 

A 35mm  Mitchell  camera  was  used  to  record  the  fuze  action  upon 
impact.  At  the  time  of  the  promature  detonation,  it  was  belioved 
that  the  cause  might  have  been  a shearing  of  the  pin  joining  the 
two  sections  of  the  firing  pin.  An  air  jet  test,  as  requested  in 
reference  (c) , was  therefore  performed  on  four  fuzes  to  determine 
the  ability  or  this  assembly  pin  to  withstand  the  shearing  forces 
which  occur  at  the  end  of  the  firing  pins  forward  travel.  This 
test  consisted  of  securing  the  inert  rounds,  containing  modified, 
inert  Mk  149  fuzes,  to  a table  immediately  in  front  of  the  Naval 
Proving  Ground  air  jet.  When  the  air  jet  had  reached  its  maximum 
velocity  (500  M.P.H.),  the  arming  wire  was  removed  by  the  use  of  a 
lanyard.  When  the  propeller  ceased  to  spin,  indicating  the  end  of 
the  firing  pin  screw-out,  the  air  Jet  was  turned  off. 

c.  Part  III. of  the  test  consisted  of "firing  aedifiod  fuzes  in 
5*0  shaped  charge  heads  Mk  2 5 against  3'J50  Class  B armor  to  de- 
termine the  maximum  obliquity  for  consistent  operation  ags.inst  thick 
armor  targets.  The  heads  were  TNT  loaded. 
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10..  RESULTS* 


a. 

The  results 

are  summarized  below* 

• ’ 

PART  I 

1 

No. 

'Striking 

Ms. 

Velocity 

y^r&et 

Qbl, 

4 

' 1800 

1/8“  MS 

0° 

4 HO 

• 

EABIL.il 

- 

* 

2 

V 

1800 

1/8*'  US 

50° 

i 

1 HO,  1 Dud  - i 

1 

1800 

1/4“  MS 

50’ 

1 Dud 

1 

1300 

1/8"  US 

50'' 

1 HO 

i 

1300 

1/8“  HS 

55° 

1 HO 

2 

1800 

1/P"  HS 

60°  ■ 

1 HO  on  launcher, 

1 Dud 

1 

1300 

1/8"  US 

60° 

1 HO 

1 

1300 

1/8"  L1L 

b?° 

1 HO 

1 

1300 

1/8"  J:S 

70° 

1 HO 

1 

1800 

1/8"  MS 

?6° 

1 HO 

6 

1^00 

1/8"  IIS 

75° 

5 HO,  1 Hissed  Target 

3 

1800 

1/4“  US 

cco 
. / y 

3 HO 

2 

1800  . 

3/8"  HS 

75° 

2 HO 

1 

1800 

3-7/16"  Class  B 

55° 

HO 

P 

1800 

3-3/8"  Clr:SS  B 

65° 

2 HO 

6 

1800 

3-7/16“  Class  B 

70° 

3 HO, 

1 

1800 

3-7/16"  Class  B 

75® 

. 1 Dud 
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b.  On  round  2 of  Part  II.  there  was  a premature  detonation 
which  damaged  the  launcher  (Figure  3) • It  was  believed  at  the 

time  that  this  may  have  been  caused  by  a shearing  of  the  pin  Joining 
the  two  sections  of  the  firing  pin  thus  allowing  the  lower  part  of 
the  pin  to  slide  into  the  detonator.  However,  after  the  premature 
detonation  of  the  smoke -puff  leaded  head  on  round  18,  the  remnants 
of  a bird  were  found  at  the  scene  indicating  that  perhaps  the  trouble 
occurred  as  a result  of  the  round  striking  such  an  obstacle  on  the 
rails.  Cn  round  20  a dead  catbird  (Dumetella  earolinensis)  weighing 
1.1  oz.  was  secured  at  the  launcher  muzzle  so  that  th6  firing  pin 
of  the  nose  fuze  would  strike  it  (Figure  4) . me  fuze  detonated 
upon  impact  with  the  bird  confirming  suspicions  and  relieving  the 
fuze  of  responsibility  for  the  premature  detonations.  The  test  was 
temporarily  delayed  until  an  alarm  system  could  be  installed  on  the 
launcher  to  drive  off  the  birds  to  prevent  further  fuze  action  on 
the  launcher. 

c.  Rounds  3 through  11  of  Part  II  did  not  have  the  acceleration 
setback  pin  in  the  fuzes  removed.  It  was  found  that  in  using  two 
motors  for  propulsion  the  head  motor  was  still  accelerating  at  the 
'target,  thus  preventing  the  fuze  from  arming,  mis  condition  was 
corrected  by  using  a single  motor  on  rounds  6 through  11  so  that 
acceleration  was  completed  prior  to  target  impact. 

i 

d.  No  impacts  above  75*  obliquity  were  attempted  because  of  the 
poor  striking  accuracy  at  these  high  angles. 

e.  Figuro  5 a typical  view  of  fuze  detonation  after  impact 
with  3/8h  MS  plate  at  75°  obliquity. 

f.  me  rounds  that  were  duds  on  Fart  HI  deflagrated  on  the 
side  wall  of  the  butt. 

g.  On  round  2-  of  Part  III,  a bulge  9“  x 12”  was  produced  on  the 
back  side  of  the  plate  approximately  13'JO  behind  the  opening.  Back 
spalling  of  the  target  plate  occurred  on  rounds  3 and  6 (see  Figures 
6 through  9).  mis  behavior  is  ascribed  to  the  reflection  and  re- 
enforcement of  shockwaves  in  the  plate  arising  from  the  detonation 
of  the  rocket  head  in  its  proximity  as  in  the  case  of  the  squash- 
head  projectile.  Figure  9 shows  a sketch  of  the  area  in  which 
spalling  occurs,  furcher  indicating  that  consistent  functioning 

can  not  be  reasonably  effected  with  this  round  at  impact  angles  of 
70°  or  greater  because  of  the  geometry  of  the  nose. 
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SOI SWgOT 


Hi  It  is  concluded  that* 

a.  The  modified  Mk  149  nose  fuze  will  function  consistently 
in  a 5V0  rocket  head  Mk  6 upon  1/8"  MS  at  0°  obliquity.  ' 

b.  The  fuze  will  function  consistently  in  a 5‘*0  rocket  head 
Mk  6 upon  1/8"  MS  at  obliquities  up  to  and  including  75®* 

c.  The  fuze  as  modified  will  function  upon  3*150  Class  B armor 
in  Mk  25  shaped  charge  heads  up  to  obliquities  of  70®.  However, 
70®  seems  to  be  the  critical  angle  and  functioning  at  this  angle 
cannot  be  considered  as  consistent. 

d.  The  modified  fuze  compares  favorably  ballistically  in  all  , 
respects  with  the  present  Mk  149  fuze.  In  addition,  the  Naval 
Ordnance  Laboratory  reports  it  will  successfully  pass  the  25  ft. 
drop  test. 

/ 


i 


! 

* 


CONFIDENTIAL 
SECURITY  INFORMATION 


\ 


8 


4 


CONFIDENTIAL 


NPG  REPORT  NO.  1060 


Experimental  Ballistic  Test  of  Modified  Mk  149  Noee  Fuze 


The  tests  upon  which  this  report  is  based  were  conducted  byi 
F.  W.  KASDQRF,  Rocket  Battery  Officer 
Rocket  Battery  Division 
Terminal  Ballistics  Department 

This  report  was  prepared  by* 

R.  G.  SONG,  Ensign,  USNR,  Rockot  Battory  Firing  Officer 
Rocket  Battery  Division 
Terminal  Ballistics  Department 

This  report  was  reviewed  bys 

R.  H.  LYDDANK,  Director  of  Research 

Terminal  Ballistics  Department 
E.  L.  LEVSTIK,  Lieutenant  Commander.  USNR 

Terminal  Ballistics  Batteries  Officer 
Terminal  Ballistics  Department 
w.  B.  ROBERTSON,  Lieutenant  Commander,  USN 
Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research 
Ordnance  Group 


APPROVED*  J.  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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Additional  information  may  be  obtained  by  addressing* 

/ 

Chief,  Washington  USAF  Engineering  Field  Office 
P.oo::  4 MO,  Main  K vy  Building 
Wnchin^tcn  25,  D . C. 

The  telephone  extension  is  62471  or  6S668  on  the 
Department  of  Defense  Exchange. 
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dated 
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Make 
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PENETRATION  ' 

Thickness  at  Impact  J»3 
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ft  . m 
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Rxperimenthl  Ballistic  Teat  of  Modified  Iflt  149  No*  Put*  ; 
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SUMMARY  OP  RESULTS 


Rd. 

So. 

ill 
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1 

8-25 

5 

Mk  6 " 
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PART  T 

1874 

0° 

l/8"  MB 

• 

BO  on  Impact 

2 

6*28 

6 

Me  6 

1800 

1838  ' 

0° 

. 1/6"  MS 

HO  on  Impeet 

s 

6-23 

7 

Mk  6 

1800 

1837 

0° 

l/8"  VS 

HO  on  Impact 

4. 

6-28 

8 

Vk  6 

1800 

1863 

0° 

l/fe"  V5 

HO  on  Impact 

1 

6-25 

9 

Ilk  6 
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PART  II 

1858 

60° 

1/8"  MS 

HO  on  Impact 

2 

6-25 

10 
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..... 

60° 

1/8"  MS 
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8 

7-24 

33 

Mk  6 
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1896 

60c 

l/8"  MS 

at  1012*  point 
Dud 

4 

7-24 

84 

Mk  6 
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1791 

50° 

1/8"  MS 

Dud 

6 

7-24 

55 

Mk  8 
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1832 
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6 

7-24 

36 
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1311 
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7 

7-25 

37 
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1297 
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l/S"  MS 
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8 

7-25 

58 
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1292 

bu' 
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9 

7-25 

39 

Mk  6 
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1296 

66° 

l/8"  MS 
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10 

7-26 

40 

Vk  6 
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1295 
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l/8"  MS 

HO  on  Impact 

11 

7-25 

11 

Mk  6 
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1923 

70® 

1/8"  MS 

BO  on  Impact 

12 

7-28 

12 

Mk  6 
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1794 
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l/8"  MS 
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15 

7-28 

13 
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14 

7-28 
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7-28 

16 
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1791 
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1/8"  MS 

HO  on  ImpAot 

18 

7-28 

16 

Mk  6 
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1769 

75®  ‘ 

1/8"  MS 

BO  on  Impact 

17 

7-28 

17 

Mk  6 
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1789 

75° 

l/8"  MS 

HO  on  Impact 

18 

7-29 

18 

Mk  6 
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1818 

75® 

1/4"  MS 

HO  on  Launcher 

19 

7-29 

19 

Kk  6 

1800 

1626 

75® 

i/4"  MS 

at  800*  point 
HO  on  Impaet 

20 

7-29 

20 

Ik  6 

1800 

1776 

75° 

l/4n  MS 

BO  on  Impact 

21 

7-29 

21 

Mk  6 
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1818 

75® 

3/8"  MS 

HO  on  Impact 

22 

7-30 

22 

Mk  6 
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3/8"  MS 

HO  at  Launcher 
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1 40099  8-20  29  Hk  25  1800  1792  86°  S.  ^ Gl*n  8 SO 

2 40004  8-20  24  Vk  26  1800  1886  68°  9 7/16*  (&,*•»  8 BO 

3 40098  8-20  25  Hk  28  1800  1698  70°  ' 3 7^6"  ClM»  B HO 

i 'A  40106  8-21  26  Hk  26  1800  1695  75°  3 7/l6"  Class  B Dud 

6 40107  8-21  27  Vk  25  1800  1696  70°  3 7 A®*  Class  B Dud 

, 6 40108  8-21  20  Kk  28  1800  1702  ?0C  5 1/\Z*  Claes  B BO 

7 40109  8-21  29  Mk  25  1800  1750  70*  3 7/l6n  Class  B , Dud 

; 8 40110  8-21  50  Hk  25  1800  1773  70°  3 3/8"  Claw  B HO 

0 40111  8-21‘  51  Hk  25  1800  1779  70°  3 s/b*  Class  E LC 

! 10  40112  8-21  52  Vk  26  1800  1768  6S®  3 3/8n  Class  B HO 

i . 

! ... 
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BOOSTER 
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